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1  | INTRODUC TION
The	ecosystem	services	approach	 refers	 to	 the	 interdependencies	






Alkemade,	 Braat,	 Hein,	 &	Willemen,	 2010).	 Whereas	 the	 ecosys-
tem	 services	 aspect	of	 these	 classifications	 is	well‐developed,	 the	
human	well‐being	aspect	is	still	vague.	There	is	a	need	to	clarify	and	
operationalise	 the	 links	between	nature	 and	human	well‐being,	 to	
facilitate	 embedding	 of	 human	 well‐being	 in	 policy	 and	 decision‐
making	 worldwide	 (e.g.	 UK	 What	 Works	 Centre	 for	 Wellbeing;	
























Alongside	 these	 approaches,	 many	 indices	 and	 classifications	 of	
well‐being	have	been	developed,	such	as	The	Human	Development	
Index	(UNDP,	1990),	Well‐being	of	Nations	(Prescott‐Allen,	2001),	













2014),	 The	 Economics	 of	 Ecosystems	 and	 Biodiversity	 (TEEB,	
2010),	 the	 Common	 International	 Classification	 of	 Ecosystem	
Services	 of	 the	 European	 Environment	 Agency	 (CICES;	Haines‐
Young	 &	 Potschin,	 2018)	 and	 the	 Intergovernmental	 Science‐
Policy	Platform	on	Biodiversity	and	Ecosystem	Services	 (IPBES;	
Diaz	 et	 al.,	 2015).	 Of	 these,	 only	 the	 UK	 National	 Ecosystem	
Assessment	 Follow‐On	 framework	 attempts	 to	 provide	 a	 link,	
the	additional	category	of	‘benefits’,	between	ecosystem	services	
and	 specific	 constituents	 of	 human	well‐being.	 The	 importance	
of	 distinguishing	 between	 services	 (means)	 and	 benefits	 (ends)	
is	 now	 widely	 accepted	 (Boyd	 &	 Banzhaf,	 2007),	 with	 benefits	




Keesing,	2017;	UKNEA,	2011).	 It	 is	 the	benefits	and	disbenefits	
that	provide	a	direct	link	between	ecosystem	services	and	human	
well‐being.
Benefits	 and	 disbenefits	 are	 a	 product	 of	 the	 interaction	 be-
tween	nature	and	the	other	capital	 inputs	to	generate	positive	or	
negative	 human	well‐being	 (Fish	 et	 al.,	 2016;	 UKNEA‐FO,	 2014).	
The	five	capitals	are:	(a)	natural,	that	is,	elements	of	nature	that	di-
rectly	 or	 indirectly	 produce	 value	 to	 people,	 such	 as	 ecosystems	
and	natural	processes	(UK	Natural	Capital	Committee,	);	(b)	social,	
for	example,	trust,	cooperation;	(c)	human,	for	example,	knowledge,	
skills;	 (d)	 built,	 for	 example,	 infrastructure,	 equipment;	 and	 (e)	 fi-
nancial,	 for	example,	monetary	currency	 (Fish	et	al.,	2016;	Maack	
&	Davidsdotirr,	2015).	For	example,	currency	expenditure	is	often	
needed	 to	 visit	 natural	 places	 and	 carry	 out	 outdoor	 recreation	
activities.
Despite	 the	 addition	 of	 the	 ‘benefits’	 category	 and	 the	 pres-
ence	of	human	well‐being	in	some	ecosystem	services	frameworks	
and	 classifications,	 the	majority	 of	 the	 emphasis	 has	 been	 placed	
on	the	ecological	functions	and	ecosystem	services.	There	are	five	
key	 reasons	why	 human	well‐being	 remains	 poorly	 understood	 in	
the	context	of	the	ecosystem	services	approach:	(a)	there	are	com-
plex	 frameworks	 that	 do	 not	mention	 human	well‐being	 (e.g.	 The	
Common	International	Classification	of	Ecosystem	Services	CICES;	
Haines‐Young	&	Potschin,	 2018);	 (b)	 human	well‐being	 is	 included	
implicitly	 in	frameworks,	but	without	breaking	 it	down	into	 its	dif-









Elucidating	 these	 linkages	has	become	urgent	 as	policy	 is	 increas-
ingly	 emphasising	 nature's	 role	 in	 human	well‐being,	 for	 example,	




framework	 that	 links	 ecosystem	 services	 and	 human	 well‐being;	
and	 (b)	 to	 operationalise	 the	 framework	 by	 conceptually	 applying	
it	 to	 saltmarsh	 habitat.	 Saltmarsh	was	 selected	 as	 it	 is	 one	 of	 the	
most	productive,	albeit	threatened	(Kirwan,	Temmerman,	Skeehan,	
Guntenspergen,	 &	 Fagherazzi,	 2016)	 and	 declining	 global	 habitats	
(Silliman,	2014)	providing	valuable,	yet	little	understood,	ecosystem	














ciplinary	 team	 of	 experts	 (the	 RESILCOAST	 and	 CoastWEB	 proj-
ect	 teams).	These	views	were	 sought	within	project	meetings	 and	
through	extensive	virtual	communications,	and	included	coastal	and	




explains	 the	 selection	of	 the	 saltmarsh	 case	 study	 and	operation-





1.1 | A framework linking ecosystem services and 
human well‐being
To	conceptualise	our	understanding	of	the	links	between	nature	and	
human	well‐being	we	propose	a	 framework	 that	builds	on	 the	UK	
National	 Ecosystem	 Assessment‐Follow	 On	 framework	 by	 (a)	 ac-
counting	 for	 the	concept	of	disbenefits	 in	addition	 to	benefits,	 (b)	
linking	the	classification	of	benefits	and	disbenefits	 to	their	effect	
on	seven	human	well‐being	domains	from	the	adapted	Smith,	Case,	
Smith,	 Harwell,	 and	 Summers	 (2013)	 framework,	 and	 (c)	 detailing	
these	domains	(Figure	1).
Ecosystem	 services	 are	 the	 ‘means’	 (MA,	 2005),	 underpinning	
the	benefits	 (Chan	Kai,	Satterfield	&	Goldstein,	2012).	Benefits	are	
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to	 link	nature	 to	human	well‐being	objectively,	 recognising	 the	po-
tentially	detrimental	effects	from	interacting	with	nature.	Compared	
to	 the	 growing	 surge	 of	 publications	 on	 ecosystem	 services,	 dis-
benefits	have	scarcely	garnered	attention	despite	 their	potential	 to	
undermine	 human	 well‐being	 (Lyytimäki,	 2015;	 Shackleton	 et	 al.,	
2016).	Disbenefits	are	perceived	or	actual	unpleasant,	unwanted	or	








political,	 economic	and	 social	 settings	at	different	 scales	and	 times	
(Busch,	 Gee,	 Burkhard,	 Lange,	 &	 Stelljes,	 2011;	 Shackleton	 et	 al.,	
2016).	 For	 instance,	 one	 person's	 aesthetically	 pleasing,	 biodiverse	




Disbenefits	 have	 no	 universal	 typology	 and	 have	 been	 clas-
sified	 based	 on	 their	 origin	 (Lyytimäki	 &	 Sipila,	 2009),	 their	
consequences	(Shackleton	et	al.,	2016),	the	human	well‐being	di-
mensions	 impacted	 (Vaz	et	 al.,	 2017)	 and	other	broader	 reasons	
(Lyytimäki,	2014).	However,	the	above	classifications	do	not	allow	







ecosystem	 services	 and	 disbenefit	 and	 benefit	 classifications	 is	
important	as	a	key	step	towards	elucidating	links	between	nature	
and	human	well‐being.
We	 further	 extend	 the	 framework	 through	 the	 employment	 of	
an	 adapted	 version	 of	 Smith	 et	 al.'s	 (2013)	 comprehensive	 human	
well‐being	 domains	 (Table	 1).	 The	 Smith	 et	 al.	 (2013)	 human	well‐
being	domains	were	selected	because	they:	(a)	had	a	holistic	view	of	
human	well‐being	including	subjective,	economic	and	environmental	
elements	 alongside	 basic	 human	 needs;	 (b)	 allows	 for	 the	 effect	 of	
changes	in	(objective	and	subjective)	human	well‐being	as	a	result	of	







1.2 | Operationalising the framework: saltmarsh as 
a case study
The	 framework	 is	 tested	 on	 saltmarsh	 habitat	 with	 the	 aim	 of	
strengthening	the	definitions	and	framework,	ensuring	that	 it	 is	fit	
for	purpose	and	applicable,	and	also	to	improve	understanding	of	the	
nature–human	well‐being	 linkages	 in	 this	 habitat.	 Saltmarshes	 are	
F I G U R E  2  Global	distribution	of	saltmarsh	habitat	(Data	source:	Mcowen	et	al.,	2017)
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areas	vegetated	by	herbs,	grasses	or	low	shrubs	(Adam,	1990),	typi-
cally	located	at	the	boundary	between	land	and	sea	and	dominated	
by	 tidal	 hydrodynamic	 forces.	 They	 are	 key	 habitats	 for	 estuarine	
















Despite	 the	 valuable	 services	 provided	 by	 saltmarshes,	 they	
are	 highly	 threatened	 by	 human	 disturbances,	 including:	 eutro-
phication,	 land	use	change,	pollutants	 including	oil	 spills,	altered	
hydrologic/sedimentologic	patterns,	invasive	species,	and	climate	
change	 effects,	 including	 sea‐level	 rise	 and	 extreme	 weather	









mation	 on	 the	 broader	 human	 well‐being	 implications	 of	 these	
threatened	 habitats	 to	 enable	 their	 effective	 and	 sustainable	
management.
It	 is	 recognised	 that	 the	 links	between	ecosystem	services	and	
human	well‐being	can	be	complex,	are	often	subtle,	and	frequently	
understudied;	so	this	study	has	focused	on	the	main	direct	links.	The	
benefits	 and	 disbenefits	 from	 saltmarsh,	 and	 their	 links	 to	 human	
well‐being,	 are	 detailed	 in	 the	 supporting	 information	 and	 sum-
marised	in	Table	2.	None	of	the	benefits	or	disbenefits	affected	all	
human	well‐being	domains.	The	most	prominent	human	well‐being	
domains,	 that	 is,	 those	 with	 most	 linkages,	 were	 health	 (11),	 con‐
nection to nature	 (7)	and	 living standards	 (7).	The	human	well‐being	
domains	 with	 fewer	 linkages,	 in	 part	 due	 to	 unavailable	 data	 and	






















































TA B L E  2  Summary	of	the	benefits	and	
disbenefits	of	saltmarsh	and	the	human	
well‐being	domains	they	affect
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difficulties	valuing	and	quantifying	these	nonmaterial	or	subjective	
domains	(Summers	et	al.,	2012;	Villamagna	&	Giesecke,	2014)	were	
social cohesion	(2)	and	spiritual and cultural fulfilment	(3).	The	human	
well‐being	 domains	with	most	 linkages	 to	 benefits	were	health	 (8)	
and living standards	 (6).	 Linkages	 between	 disbenefits	 and	 human	
well‐being	were	 few,	 influenced	by	a	historically,	 greater	 literature	
focus	 on	 benefits	 compared	 to	 disbenefits	 (Ninan	 &	 Inoue,	 2013;	
Sandbrook	&	Burgess,	2015).	This	study	evidences	that	grey	litera-
ture	and	informal	sources	need	to	be	considered	to	obtain	evidence	




literature.	 Areas	 for	 future	 research	 in	 saltmarsh	 benefits	 include:	
the	quantification	of	wild	and	farmed	food,	saltmarsh‐specific	aes-
thetic	 benefits,	 the	 role	 in	 (in‐)	 formal	 education,	 the	 contribution	
to	military	 and	 industry,	 and	 the	other	 four	understudied	benefits	
(see	supporting	information).	Further	study	of	these	benefits	would	
also	help	fill	gaps	in	understanding	the	contribution	of	saltmarsh	to	
life satisfaction and happiness,	social cohesion,	and	cultural and spiritual 
fulfilment.
There	 is	even	 less	 information	and	understanding	available	 for	
disbenefits,	which	highlights	it	as	an	overall	area	for	future	research.	
Particularly,	further	investigation	is	needed	to	understand	the	links,	
if	 any,	 between	 disbenefits	 and	 human	well‐being,	 particularly	 on	
social cohesion and spiritual and cultural fulfilment,	for	which	no	links	
were	identified.
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mainly	local	disbenefits	are	most	often	linked	to	the	human	well‐being	
domains	 of	 connection to nature and health.	 Contrastingly,	 benefits	
have	 a	wider	 scale	 and	 impact	 and	 can	 be	 perceived	 locally	 up	 to	
global	scale.	Benefits	are	most	often	linked	to	the	domains	of	health 
and living standards,	but	large	scale	benefits	are	often	linked	to	safety 






These	 findings	 have	 implications	 for	 the	management	 of	 saltmarsh	
as	very	different	policy	decisions	will	be	made	if	only	the	local	scale	






2.1 | Improving the nature and human well‐being 
linkages: Implications for policy and management
Whilst	policy	documents	are	 increasingly	 taking	human	well‐being	






system	 services	 and	 human	 well‐being,	 our	 proposed	 framework	
provides	an	improved	understanding	of	the	potential	implications	of	
ecosystem	 changes.	 This	 framework	 thus	 provides	 a	means	 to	 in-
corporate	the	voice	of	other	sectors,	particularly	health	and	social	
services,	directly	into	environmental	management	to	provide	more	
holistic	 and	 informed	 decision‐making	 considering	 the	 impacts	 on	
human	well‐being.






The	 proposed	 framework	 is	 helpful	 for	 researchers	 to	 identify	 in-
terdependencies	between	services	and	(dis‐)	benefits,	and	identify	
trade‐offs	 with	 specific	 impact	 on	 human	 well‐being	 at	 different	
scales	 and	 for	 different	 parties.	Without	 consideration	 of	 the	 full	
suite	 of	 human	 well‐being	 domains,	 policy	 and	 management	 risk	
overlooking	a	wide	range	of	human	well‐being	implications,	poten-
tially	leading	to	inefficient	trade‐offs.





Wales	 (UK)	 is	 the	 first	country	 to	 introduce	 legislation	 that	places	
a	statutory	duty	on	all	public	bodies	to	align	with	nationally	speci-
fied	human	well‐being	goals	(Wellbeing of Future Generations (Wales) 
Act 2015).	 The	 conceptual	 framework	 developed	 through	 this	 re-
search	 could	 support	 initiatives	 as	 described	 above,	 and	 its	 reach	
extends	beyond	the	UK	setting.	At	the	 international	scale,	the	UN	
Sustainable	 Development	 Goals	 explicitly	 recognise	 the	 need	 for	







More	 specifically,	 the	 framework	 can	 serve	 as	 a	means	 of	 en-
gaging	relevant	stakeholders	 in	decision‐making	processes,	 to	bet-
ter	understand	perceptions	of	(dis‐)benefits	and	human	well‐being,	
and	 how	 these	 vary	 with	 different	 perspectives.	 In	 participatory	
processes,	this	framework	could	help	policymakers	to	negotiate	and	
manage	potential	trade‐offs	and	dichotomies	between	(dis‐)benefits	
and	 human	well‐being	 to	 reach	 socially	 acceptable	 outcomes	 and	
enhance	the	legitimacy	of	the	process	(Alexander,	Doorn,	&	Priest,	






Although	 the	 concept	 of	 ecosystem	 services	 has	 become	 increas-
ingly	 embedded	 in	 the	 management	 of	 social‐ecological	 systems,	




particularly	 if	 the	 framework	 is	 operationalised	 through	 limited,	
monetary	indicators.	Another	risk	is	that	due	to	the	many	different	
management	 sectors	 often	 involved	 in	 ecosystem	management,	 it	
might	be	very	difficult	to	ensure	an	integrated	approach.	Thus,	this	
framework	would	 benefit	 from	being	 applied	with	 a	 holistic	 view,	
including	 qualitative	 and	 quantitative	 values	 to	 derive	weightings,	
and	carefully	considering	the	trade‐offs	of	(dis‐)benefits	at	different	
spatial	scales,	levels	of	impact	and	for	different	parties.
While	 the	 framework	 has	 been	 validated	 through	 its	 applica-
tion	to	saltmarsh,	others	are	encouraged	to	subject	the	framework	
to	further	scrutiny	and	application	to	other	habitats	to	investigate	
commonalities	 and	 differences	 in	 the	 linkages	 and	 relationships	
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reported	 here.	 A	 next	 step	 in	 the	 framework	 development,	 de-
pending	on	the	management	objective,	could	be	for	relevant	stake-
holders	to	further	delineate	the	benefits,	disbenefits	and	measures	
of	 human	 well‐being	 through	 solution‐oriented	 participatory	
	approaches,	for	example,	wild	food	could	be	divided	into	commer-
cial	 and	 non‐commercial.	 Exploring	 the	 success	 of	 transferability	
to	 other	 habitats	 and	 specific	 cultural	 contexts	will	 be	 key	 in	 the	
continued	development	of	the	framework.	Whilst	further	research	
is	required,	this	framework	represents	an	important	stepping	stone	
for	 advancing	 holistic	 assessments	 of	 human	well‐being	 in	 future	
ecosystem	services	research.
3  | CONCLUSIONS
The	 proposed	 conceptual	 framework	 enables	 the	 greater	 inclu-
sion	and	understanding	of	the	human	well‐being	effects	from	na-
ture.	 This	 is	 achieved	 particularly	 through	 the	 holistic	 approach	
of	considering	 the	benefits	and	disbenefits	 from	ecosystem	ser-
vices	 and	 their	 links	 to	 explicit	 human	well‐being	 domains.	 The	
framework	increases	understanding	of	the	differences	in	positive	
or	 negative	well‐being	 impacts	 from	nature	 on	different	 parties	
and	 spatial	 scales.	This	 research	provides	 important	 insights	 for	
environmental	and	health	policy	by	providing	guidance	and	clari-
fication	for	ecosystem	management	on	the	relationship	between	
nature	 and	 human	 well‐being	 in	 social–ecological	 systems.	 It	
provides	 in‐depth	 insight	 into	 links,	 trade‐offs	 and	 dichotomies	
between	benefits	and	disbenefits	and	human	well‐being,	and	im-
proves	accessibility	to	the	complex	research	area	of	human	well‐
being.	 This	 framework	 can	 thus	 serve	 as	 a	 useful	 tool	 to	 guide	
policy	and	management	decisions	and	engage	and	negotiate	with	
stakeholders	 that	 have	 differing	 perspectives.	 It	 also	 can	 con-
tribute	to	the	implementation	of	novel	policies	like	the	Wellbeing 





cation	 evidenced	 that	 saltmarsh	 benefits	 mainly	 accrue	 at	 larger	
scales	with	a	greater	impact	(e.g.	reduced	hazard	risk)	affecting	local	
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